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A filter unit (10) for an inlet tube of a fuel injector (1) is 
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shown. The inlet tube (3) has an inside surface (31), an 
outside surface (33), and an annular end surface (35) 
extending between the inside and outside surfaces (31,33). 
The filter unit (10) includes a filter mesh (800) defining a 
flow area. A body directs fuel flow through the flow area. 
The body has a first portion (410) adapted for overlying the 
inside surface (31), a second portion (420) adapted for 
overlying the annular end surface (35), and a third portion 
(430) adapted for overlying the outside surface (33). A 
ferrule (600) reinforces the body (400). The ferrule (600) 
has a first part (610) contiguously engaging the first portion 
(410) of the body (400), a second part (620) contiguously 
engaging the second portion (420) of the body, and a third 
part (630) contiguously engaging the third portion (430) of 
the body. 

EXEMPLARY CLAIMS- A filter unit for an inlet tube of a fuel 
injector, the inlet tube having an inside surface, an outside 
surface, and an annular end surface extending between the 
inside and outside surfaces, the filter unit comprising:; a 
filter mesh defining a flow area;; a body directing fuel flow 
through the flow area, the body having a first portion 
adapted for overlying the inside surface, a second portion 
adapted for overlying the annular end surface, and a third 
portion adapted for overlying the outside surface; and; a 
ferrule reinforcing the body, the ferrule having a first part 
contiguously engaging the first portion of the body, a second 
part contiguously engaging the second portion of the body, 
and a third part contiguously engaging the third portion of 
the body.; The filter unit according to claim 1, wherein the 
ferrule is adapted to be interposed between the body and 
the inlet tube.; The filter unit according to claim 1, wherein 
the ferrule is adapted to contiguously engage the inside, 
annular end, and outside surfaces of the inlet tube.; The 
filter unit according to claim 1, wherein first portion of the 
body extends between an interior perimeter and an exterior 
perimeter, and wherein the first part of the ferrule defines a 
mouth having a cross- sectional size that is smaller than a 
maximum cross-section size defined by the exterior 
perimeter and larger than a minimum cross-section size 
defined by the interior perimeter.; The filter unit according 
to claim 1, wherein the body has a greater modulus of 
elasticity relative to the ferrule.; The filter unit according to 
claim 1, wherein the body is a plastic material and the 
ferrule is a metal material.; The filter unit according to claim 
6, wherein the plastic material is nylon, and the metal 
material is selected from a group consisting of brass and 
stainless steel.; A fuel injector comprising:; an inlet tube 
having an inside surface, an outside surface, and an annular 
end surface extending between the inside and outside 
surfaces; 
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(54) Fuel injector filter unit having a composite housing 



(57) A filter unit (1 0) for an inlet tube of a fuel injector 
(1 ) Is shown. The inlet tube (3) has an Inside surface 
(31 ), an outside surface (33), and an annular end sur- 
face (35) extending between the Inside and outside sur- 
faces (31.33). The filter unit (10) includes a filter mesh 
(800) defining a flow area. A body directs fuel flow 
through the flow area. The body has a first portion (410) 
adapted for overlying the inside surface (31 ), a second 



portion (420) adapted for overlying the annular end sur- 
face (35), and a third portion (430) adapted for overlying 
the outside surface (33). A ferrule (600) reinforces the 
body (400). The fenule (600) has a first part (610) con- 
tiguously engaging the first portion (410) of the body 
(400). a second part (620) contiguously engaging the 
second portion (420) of the body, and a third part (630) 
contiguously engaging the third portion (430) of the 
body. 
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Description 

Background of the Invention 

[0001] The present invention relates to a filter, and 
more particularly a fuel injector filter having a composite 
housing including a plastic body that is reinforced with 
a metal ferrule. The fuel filter also provides a retaining 
feature preventing axial dislocation of an O-ring sur- 
rounding the fuel injector and sealingly connecting the 
fuel injector to a fuel supply. 

[0002] It is known to use a fuel filter to remove partic- 
ulate matter and impurities from a fuel used in a con- 
ventional fuel injector assembly. The use of a fuel filter 
is believed to increase the efficiency of an engine using 
the fuel injector assembly, as well as to decrease the 
production of undesired exhaust. These fuel filters are 
often attached to an inlet tube of the fuel injector assem- 
bly by a manufacturing process known as Astaking.@ 
The fuel filter must be precisely aligned before attach- 
ment to the fuel Injector assembly. Thus, the manufac- 
turing process of the fuel injector assembly is laborious 
and expensive. Further, the attached fuel filter may not 
be easily removed from the fuel filter assembly. 
[0003] For these reasons, it is desired to have a fuel 
filter which may be easily installed and removed from a 
fuel injector assembly. 

Summary of the Invention 

[0004] The present invention provides a filter unit for 
an inlet tube of a fuel injector. The inlet tube has an in- 
side surface, an outside surface, and an annular end 
surface extending between the inside and outside sur- 
faces. The filter unit Includes a filter mesh defining a flow 
area. A body directs fuel flow through the flow area. The 
body has a first portion adapted for overlying the inside 
surface, a second portion adapted for overlying the an- 
nular end surface, and a third portion adapted for over- 
lying the outside surface. A ferrule reinforces the body. 
The ferrule has a first part contiguously engaging the 
first portion of the body, a second part contiguously en- 
gaging the second portion of the body, and a third part 
contiguously engaging the third portion of the body. 
[0005] The present invention further provides a fuel 
injector including an inlet tube having an inside surface, 
an outside surface, and an annular end surface extend- 
ing between the inside and outside surfaces. A filter unit 
includes a filter mesh defining a flow area. A body directs 
fuel flow through the flow area. The body has a first por- 
tion overlying the inside surface, a second portion over- 
lying the annular end surface, and a third portion over- 
lying the outside surface. A ferrule reinforces the body. 
The ferrule has a first part contiguously engaging the 
first portion of the body, a second part contiguously en- 
gaging the second portion of the body, and a third part 
contiguously engaging the third portion of the body. 
[0006] The present invention also provides a method 



of manufacturing a filter unit for an inlet tube of a fuel 
injector. A filter mesh defining a flow area is provided. A 
ferrule having a first part adapted for overlying the inside 
surface, a second part adapted for overlying the annular 
5 end surface, and a third part adapted for overlying the 
outside surface is provided. A body to connect the filter 
mesh and the fermle is molded, the body directing the 
fuel flow through the flow area. 

10 Brief Description of the Drawings 

[0007] The accompanying drawings, which are incor- 
porated herein and constitute part of this specification, 
illustrate presently preferred embodiments of the inven- 
ts tion. and. together with the general description given 
above and the detailed description given below, serve 
to explain features of the invention. 
[0008] The figure is a cross-sectional view showing 
an upper end of a fuel injector and a filter according to 
20 the present invention. 

Detailed Description of the Preferred Embodiments 

[0009] The figure is a cross-sectional view showing a 

25 fuel injector 1 comprising an inlet tube 3 encircled by an 
overmold 5. An O-ring 7 sealingly connects the fuel in- 
jector 1 to a fuel supply such as a fuel rair(not shown). 
A fuel filter unit 10 according to the present invention is 
shown disposed within a fuel injector inlet tube 3. The 

30 fuel injector inlet tube 3 includes an inside surtece 31 . 
an outside surface 33. and an annular end sur^ce 35 
extending between the inside and outside surfaces 31, 
33, respectively. The fuel injector inlet tube 3 may be 
disposed within a variety of conventional fuel injector as- 

35 semblies, including top feed fuel injectors and bottom 
feed fuel injectors, for example. 
[001 0] The fuel filter unit 1 0 includes a filter body 400, 
a ferrule 600, and a filter mesh 800. The filter mesh 800 
defines a flow area through the fuel filter unit 10. The 

40 filter mesh 800 may be constructed from a variety of ma- 
terials, including metals such as stainless steel and 
plastics or the like, having filter mesh orifices of a variety 
of sizes. Preferably, the filter mesh 800 is 40 Fm nylon 
mesh. 

45 [0011] The filter body 400 has a first portion 410, a 
second portion 420. and a third portion 430. The first 
portion 410 is adapted for overiying the inside surface 
31 of the fuel injector inlet tube 3. The first portion 410 
of the filter body 400 extends between an interior perim- 

50 eter defining a minimum cross-sectional size and an ex- 
terior perimeter defining a maximum cross-sectional 
size. The second portion 420 is adapted for overiying 
the annular end surface 35 of the fuel injector inlet tube 
3. The third portion 430 is adapted for overiying the out- 

55 side surface 33 of the fuel injector inlet tube 3. By this 
arrangement, the filter body 400 directs fuel flow through 
the flow area of the filter mesh 800. The filter body 400 
may be constructed from a variety of materials, including 
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plastics or the like. Preferably, the filter body is con- 
structed of a plastic material. Preferably, the filter body 
400 is constructed of 6/6 or 6/1 2 35% glass filled nylon. 
[0012] The femjie 600 includes a first part 61 0, a sec- 
ond part 620. and a third part 630. The ferrule 600 Is 
adapted to substantially reinforce the filter body 400. 
The ferrule 600 is adapted to be interposed between the 
fuel filter body 400 and the fuel injector inlet tube 3. The 
first part 61 0 of the fen-ule 600 is adapted to contiguously 
engage the first portion 410 of the filter body 400 and 
the inside surface 31 of the fuel injector inlet tube 3. The 
first part 610 of the ferrule 600 defines a mouth having 
a cross-sectional size that is smaller than the maximum 
cross-sectional size of the exterior perimeter 41 3 and is 
larger than the minimum cross-sectional size of the in- 
terior perimeter 411 of the filter body 400. The second 
part 620 of the ferrule 600 is adapted to contiguously 
engage the second portion 420 of the filter body 400 and 
the annular end surface 35 of the fuel injector inlet tube 
3. The third part 630 of the ferrule 600 is adapted to con- 
tiguously engage the third portion 430 of the filter body 
400 and the outside surface 33 of the fuel injector inlet 
tube 3. The ferrule 600 may be constructed from a va- 
riety of materials, including metals such as stainless 
steel and brass or the like. Preferably, the ferrule 600 is 
constructed from a metal material, such as brass and/ 
or stainless steel. Preferably, the ferrule 600 is con- 
structed from type 7030 alloy 260 brass. Preferably, the 
modulus of elasticity of the ferrule 600 is substantially 
greater than the modulus of elasticity of the filter body 
400. 

[0013] The third portion 430 of the filter body 400 ex- 
tends above the outside surface 33 of the fuel injector 
inlet tube 3. Thus, a groove for retaining the O-ring 7 is 
defined by the third portion 430, the inlet tube 3, and the 
overmold 5. 

[0014] While the present invention has been dis- 
closed with reference to certain preferred embodiments, 
numerous modifications, alterations, and changes to the 
described embodiments are possible without departing 
from the sphere and scope of the present invention, as 
defined in the appended claims. Accordingly, it is intend- 
ed that the present invention not be limited to the de- 
scribed embodiments, but that it have the full scope de- 
fined by the language of the following claims, and equiv- 
alents thereof. 



Claims 

1 . A filter unit for an inlet tube of a fuel injector, the inlet 

tube having an inside surface, an outside surface, 
and an annular end surface extending between the 
inside and outside surfaces, the filter unit compris- 
ing: 

a filter mesh defining a flow area; 

a body directing fuel flow through the flow area. 
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the body having a first portion adapted for over- 
lying the inside surface, a second portion 
adapted for overlying the annular end surface, 
and a third portion adapted for overlying the 
5 outside surface; and 

a ferrule reinforcing the body, the ferrule having 
a first part contiguously engaging the first por- 
tion of the body, a second part contiguously en- 
gaging the second portion of the body, and a 
^0 third part contiguously engaging the third por- 

tion of the body. 

2. The filter unit according to claim 1 , wherein the fer- 
rule is adapted to be interposed between the body 

15 and the inlet tube. 

3. The filter unit according to claim 1 , wherein the fer- 
rule is adapted to contiguously engage the inside, 
annular end, and outside surfaces of the inlet tube. 

20 

4. The filter unit according to claim 1 , wherein first por- 
tion of the body extends between an interior perim- 
eter and an exterior perimeter, and wherein the first 
part of the ferrule defines a mouth having a cross- 

25 sectional size that is smaller than a maximum cross- 
section size defined by the exterior perimeter and 
larger than a minimum cross-section size defined 
by the interior perimeter. 

30 5. The filter unit according to claim 1 . wherein the body 
has a greater modulus of elasticity relative to the 
ferrule, 

6. The filter unit according to claim 1 , wherein the body 
35 is a plastic material and the ferrule is a metal mate- 
rial. 

7. The filter unit according to claim 6, wherein the plas- 
tic material is nylon, and the metal material is se- 

^0 lected from a group consisting of brass and stain- 
less steel. 

8. A fuel injector comprising: 

45 an inlet tube having an inside surface, an out- 

side surface, and an annular end surface ex- 
tending between the inside and outside surfac- 
es; 

a filter unit including a filter mesh defining a flow 

50 area; 

a body directing fuel flow through the flow area, 
the body having a first portion overlying the in- 
side surface, a second portion overlying the an- 
nular end surface, and a third portion overlying 

55 the outside surface; and 

a ferrule reinforcing the body, the ferrule having 
a first part contiguously engaging the first por- 
tion of the body, a second part contiguously en- 
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gaging the second portion of the body, and a 
third part contiguously engaging the third por- 
tion of the body. 

9. The fuel injector according to claim 8, wherein the 
ferrule is interposed between the body and the inlet 
tube, and contiguously engages the inside, annular 
end, and outside surfaces of the inlet tube. 

10. The fuel injector according to claim 8, wherein first 
portion of the body extends between an interior pe- 
rimeter and an exterior perimeter, and wherein the 
first part of the ferrule defines a mouth having a 
cross-sectional size that is smaller than a maximum 
cross-section size defined by the exterior perimeter 
and larger than a minimum cross-section size de- 
fined by the interior perimeter. 

11. The fuel injector according to claim 8, wherein the 
body has a greater modulus of elasticity relative to 
the ferrule. 

12. The fuel injector according to claim 8, wherein the 
body is a plastic material and the ferrule is a metal 
material. 

13. The fuel injector according to claim 12, wherein the 
plastic material is nylon, and the metal material is 
selected from a group consisting of brass and stain- 
less steel. 

14. The fuel injector according to claim 8, further com- 
prising: 

an overmold encircling the outside surface; and 
an 0-ring retained in a groove defined by the 
third portion, the outside surface, and the over- 
mold. 

15. A method of manufacturing a filter unit for an inlet 
tube of a fuel injector, the method comprising: 

providing a filter mesh defining a flow area; 
providing a ferrule having a first part adapted 
for overlying the inside surface, a second part 
adapted for overiying the annular end surface, 
and a third part adapted for overlying the out- 
side surface; and 

molding a body to connect the filter mesh and 
the ferrule, the body directing the fuel flow 
through the flow area. 

16. The method according to claim 1 5. wherein the pro- 
viding the ferrule includes forming the first part so 
as to define a mouth defining a first cross-sectional 
size, and wherein the molding the body includes 
forming a first portion having an interior perimeter 
and an exterior perimeter, the interior perimeter de- 



fining a second cross-sectional size smaller than 
the first cross-sectional size, and the exterior perim- 
eter defining a third cross-section size larger than 
the first cross-sectional size. 
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